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PROBLEM TO BE SOLVED: To provide a wiring board for mounting a 
semiconductor chip that can be miniaturized and can reduce the cost, 
and its manufacturing method as well as a semiconductor device. 
SOLUTION: Resistors 9a, 9b that are embedded in wiring 17 that is 
formed on a wiring board for mounting a semiconductor chip are 
provided. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

T.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
J3.In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the wiring substrate for semiconductor chip mounting characterized by embedding said resistor 
during said wiring in the wiring substrate for semiconductor chip mounting with which wiring connected to a 
semiconductor chip and an electric target is formed, and the resistor is prepared in this wiring. 
[Claim 2] The wiring substrate for semiconductor chip mounting according to claim 1 which carries out a 
laminating to said wiring and is characterized by forming an insulator layer, forming the slit which connects 
between different resistors embedded by this insulator layer during said wiring, and embedding the resistor also 
to this slit. 

[Claim 3] The manufacture approach of the wiring substrate for semiconductor chip mounting characterized by 
forming wiring connected to a semiconductor chip and an electric target, forming an opening hole in said wiring in 
the manufacture approach of the wiring substrate for semiconductor chip mounting of having prepared the 
resistor in this wiring, embedding resistive paste at said opening hole, making this resistive paste sinter, and 
making a resistor form during said wiring. 

[Claim 4] The manufacture approach of the wiring substrate for semiconductor chip mounting according to claim 
3 which carries out a laminating to said wiring and is characterized by forming the slit which connects between 
different opening holes formed in said wiring, embedding resistive paste to said opening hole and said slit, making 
said insulator layer sinter this resistive paste, and making a resistor to form an insulator layer and form in it at 
said opening hole and said slit. 

[Claim 5] It is the semiconductor device characterized by embedding said resistor during said wiring in the 
semiconductor device with which it connected with said wiring electrically, and two or more semiconductor chips 
were mounted in the wiring substrate for semiconductor chip mounting with which wiring with which the resistor 
is prepared was formed, and were held in the package. 

[Claim 6] The semiconductor device according to claim 5 which carries out a laminating to said wiring and is 
characterized by forming an insulator layer, forming the slit which connects between different resistors 
embedded by this insulator layer during said wiring, and embedding the resistor also to this slit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device with which packaging of two or more 
semi-conductors was mounted and carried out to the wiring substrate for semiconductor chip mounting, its 
manufacture approach, and its substrate for semiconductor chip mounting. 
[0002] 

[Description of the Prior Art] As an approach of making resistance forming between ICs, each IC is mounted in a 
printed-circuit board, and there are some which mount resistance components, such as a chip resistor, on the 
printed circuit which connects between these ICs. 

[0003] Moreover, he is trying to form resistance between chips and between a chip and a lead terminal by 
making two or more raise in basic wages (before packaging) chips mount in a small substrate (leadframe), and 
mounting resistance components on circuit wiring formed in the leadframe also in the multi chip package used as 
one package component. 

[0004] Moreover, it is accumulated, and a resistance element is also doubled with a semi-conductor substrate, 

and the component of a different function can be made from the system LSI formed into 1 chip. 

[0005] 

[Problem(s) to be Solved by the Invention] By the approach of mounting resistance components on a printed- 
circuit board or a leadframe, the tooth space for the mounting is needed and it becomes the failure of a 
miniaturization. Moreover, in a system LSI, time and effort and time amount are taken on the occasion of the 
manufacture, and a manufacturing cost is also attached further highly. 

[0006] This invention is made in view of an above-mentioned problem, can be miniaturized, and let it be a 
technical problem to offer the wiring substrate for semiconductor chip mounting which cost does not apply 
further, either, its manufacture approach, and a semiconductor device. 
[0007] 

[Means for Solving the Problem] In solving the above technical problem, by claim 1 of this invention, it is 
embedded during wiring formed in the wiring substrate for semiconductor chip mounting, and the resistor is 
prepared. 

[0008] In claim 3 of this invention, embed resistive paste at this opening hole, and make this resistive paste 
sinter, a resistor is made to form wiring connected to a semiconductor chip and an electric target, to form an 
opening hole in this wiring, and to form during wiring, and the wiring substrate for semiconductor chip mounting is 
manufactured. 

[0009] In claim 5 of this invention, it is embedded during wiring formed in the wiring substrate for semiconductor 
chip mounting in the semiconductor device which two or more semiconductor chips were mounted and was held 
in the package, and the resistor is prepared. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to 
a drawing. 

[001 1] Drawin g 2 and drawin g 3 show the production process of the substrate for semiconductor chip mounting 
by the gestalt of this operation. The gestalt of this operation shows the leadframe (UFPL;Ultra Fine Pitch Lead 
Frame) used for a multi chip package as an example of the substrate for semiconductor chip mounting. 
[0012] First, as shown in drawin g 2 A, after forming a dry film resist on the base 1 which consists of a copper 
alloy, the resist 2 of a predetermined pattern is formed by performing exposure and a development. 
[0013] Next, as shown in drawin g 2 B, the nickel film 3 is formed by plating on the base 1 by using a resist 2 as a 
mask, and a copper film 4 is formed by plating on the nickel film 3. 

[0014] Next, as shown in drawin g 2 C, a resist 2 is exfoliated from on the base 1. Thereby, the base 1 in which 
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the desired nickel film 3 and desired copper film 4 of a pattern were formed is obtained. 
[0015] Next, as shown in drawing 2 D, by covering the nickel film 3 and a copper film 4, and applying and 
sintering polyamic acid on the base 1, the polyimide film 5 is formed as the 1st insulator layer, and a dry film 
resist 6 is further formed selectively on the polyimide film 5. 

*[0016] Next, as shown in drawin g 2 E, the polyimide film 5, a copper film 4, and the nickel film 3 are etched by 
using a resist 6 as a mask, and the opening holes 7a and 7b are formed. 

[0017] Next, as shown in drawin g 3 A, a dry film resist 8 is selectively formed in both sides of the base 1. And 
the base 1 is etched by using this resist 8 as a mask, and as shown in drawin g 3 B, the opening holes 10a and 
10b are formed. When these opening holes 10a and 10b are seen superficially, and two or more formation is 
carried out, therefore a leadframe is started at an after process, two or more lead terminals will be formed. 
[0018] Next, Resistors 9a and 9b are made to form, as the opening holes 7a and 7b are made to embed and 
sinter resistive paste by screen-stencil and it is shown in them at drawin g 3 B. Carbon, metal oxide, etc. are 
used as an ingredient of resistive paste. 

[0019] Next, as are shown in drawing 3 C, and all the top faces of the base 1 are covered, a dry film resist 1 1 is 
further formed in an underside selectively. 

[0020] And the underside side of the base 1 is etched by using the resist 1 1 as a mask, and opening 12 is 
formed as shown in drawing 3 D. 

[0021] Next, as shown in drawin g 3 E, a gold film 13 is formed in the underside of the nickel film 3 exposed by 
formation of opening 12 by plating, and a leadframe 14 is obtained. The circuit wiring 17 of a desired pattern is 
formed of a gold film 13, the nickel film 3, and a copper film 4. 

[0022] Moreover, in order to prevent degradation of Resistors 9a and 9b, a protective coat may be formed on 
the polyimide film 5, and bonnet protection of the resistors 9a and 9b may be carried out. 
[0023] And on the gold film 13 of the completed leadframe 14, as shown in drawing 1 , two or more 
semiconductor chips (in drawing, it is two, for example, DRAM chip 18a and logic chip 18b) are mounted through 
the insulating paste 15. Wirebonding of the electrode formed in each chips 18a and 18b is carried out to a gold 
film 13 by the gold streak 16. And packaging is carried out with resin 19 and a multi chip package 20 is 
completed as a semiconductor device. Between each chip 18a and 18b and between these and lead terminal 1a 
will be connected with desired resistance. 

[0024] It considers as desired resistance by controlling the volume at the resistors 9a and 9b embedded and 
formed during wiring 1 7. Moreover, according to a part to form resistance in, and a number, Resistors 9a and 9b 
are embedded during wiring 1 7 at wiring 1 7. 

[0025] Since it will incorporate while wiring the resistor of the chip circumference mounted on wiring in the 
former, a miniaturization is realizable. Moreover, if another chip is mounted in the location where resistance 
components were mounted, densification can be attained from that of mounting. Furthermore, since resistance is 
formed in a desired location by the easy method of embedding a resistor during wiring, compared with a system 
LSI, manufacture is easy, and, as for production time, cost does not start short. 
[0026] Next, the gestalt of operation of the 2nd of this invention is explained. 

[0027] With the gestalt of this operation, after Resistors 9a and 9b are embedded after the process shown by 
drawin g 3 B in the gestalt of implementation of the above 1st (i.e., the polyimide film 5, a copper film 4, and the 
nickel film 3), as drawin g 4 A shows, the dry film 21 is formed as the 2nd insulator layer on the polyimide film 5. 
[0028] And drawin g 5 shows the top view of the important section in drawin g 4 A, and forms slit 21a on the 
above-mentioned dry film 21. Slit 21a connects resistor 9c of other parts formed like resistor 9a and this 
resistor 9a, and is formed. In addition, formation of slit 21a is performed considering the resist selectively formed 
on the dry film 21 as a mask. 

[0029] And slit 21a is made to embed and sinter the same resistive paste as the time of forming resistor 9a. 

Therefore, resistor 9a is connected with resistor 9c through the resistor embedded at slit 21a. 

[0030] After forming the opening holes 10a and 10b in the base 1 according to the same process as the gestalt 

of implementation of the above 1st, as shown in drawing 4 B, the resistor 22 which formed the protective coat 

23 on the dry film 21, and was embedded at Resistors 9a, 9b, and 9c and slit 21a is protected. 

[0031] Henceforth, through the same process as the gestalt of the 1st operation, as shown in drawin g 4 C, the 

leadframe 24 by the gestalt of this operation is obtained. 

[0032] And two or more chips are mounted in a leadframe 24 like the gestalt of the 1st operation, packaging is 
carried out by resin, and a multi chip package is obtained. 

[0033] In the gestalt of the 1st operation, as shown in drawin g 5 , between the chip and lead terminal linked to 
wiring 17a, and the chip and lead terminal linked to wiring 17b, resistance is formed of resistor 9a, and resistance 
will be formed with the gestalt of operation of **** 2 also between the chips and lead terminals which are 
further connected to wiring 17c. 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web.cgLeije 



2006/01/18 



JP,2002-009223,A [DETAILED DESCRIPTION] 



3/3 ^— v 



[0034] Moreover, since circuit wiring is formed in high density, when the opening holes 7a and 7b formed in the 
gestalt of the 1st operation are not made into desired magnitude, That is, when the resistors 9a and 9b 
embedded at this are not made to desired resistance, by the resistor to have been embedded to the slit by the 
approach by the gestalt of operation of **** 2, the volume of a resistor can be adjusted and stabilization of 
resistance can be attained. 

[0035] As mentioned above, of course based on the technical thought of this invention, various deformation is 
possible for this invention, although the gestalt of each operation of this invention was explained, without being 
timited to these. 

[0036] With the gestalt of the above-mentioned implementation, you may be INTAPOZA in a BGA package as a 
substrate for semiconductor chip mounting, for example. 

[0037] Moreover, the 2nd insulator layer 21 is not formed, but a slit is formed in the 1st insulator layer 5 by the 
desired pattern, and you may make it embed a resistor in the gestalt of implementation of the above 2nd at this. 
In this case, that slit is formed so that the 1 st insulator layer 5 may not be penetrated, namely, so that a copper 
film 4 may not be exposed. 
[0038] 

[Effect of the Invention] As stated above, according to claim 1 of this invention, or 3, a miniaturization can be 
attained and the low cost substrate for semiconductor chip mounting is obtained. 

[0039] According to claim 5, a miniaturization can be attained and a low cost semiconductor device is obtained. 
[0040] Therefore, resistance can be stabilized, without lengthening the leading-about die length of a resistor 
. unnecessarily, when there are many formation parts of a resistor since the leading-about circuit of a resistor 
can be made to form in three dimensions if it depends for any of claims 2, 4, and 6 being. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device by the gestalt of operation of the 1 st of this 
invention. 

[Drawing 2] It is a process explanatory view explaining the production process of the wiring substrate for 
semiconductor chip mounting by the gestalt of operation of the 1 st of this invention. 

[Drawing 3] It is the process explanatory view which explains the production process of the wiring substrate for 
semiconductor chip mounting by the gestalt of operation of the 1st of this invention following drawin g 2 . 
[Drawing 4] It is a process explanatory view explaining the production process of the wiring substrate for 
semiconductor chip mounting by the gestalt of operation of the 2nd of this invention. 
[Drawing 5] It is the top view of the important section in drawing 4 A. 
[Description of Notations] 

1 .... the copper alloy base and 3 .. the nickel film and 4 .. copper and 5 .. the 1st insulator layer (polyimide film) 
and 7a .. an opening hole and 7b .. an opening hole and 9a .. a resistor and 9b .. a resistor and 13 .. a gold film and 
14 .. a leadframe and 17 — .. — wiring and 18a .. — a semiconductor chip and 18b .. — a semiconductor chip 
and 20 .. — a multi chip package and 21 .. — the 2nd insulator layer and 21a .. — a slit and 23 — .. a protective 
coat and 24 .. a leadframe. 
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